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INTRODCCTION

Widespread interest in the prading of meab animals and meats
exists in the United Stutes. This interest occurs not only among
produacers and the livestock and meat trade but also among con-
sumers. 1t has increased greatly in recent years, notably i the Jast-
mentioned group.

The producer’s interest in this subject is broader than that of any-
one else. He is concerned not only with production factors, such as

1 Received for publiceation March 25, 1038,

LZAL T, Bdipger, vepresentioy the Bereaus of Arricnlivrid Beoomnics and Animal Indua-
try; D J. Slater, representing the Burean of Agriculturad Beapomies; and F, G. King of
the Apgriveltural Experiment Siagion of Purduee Unlvergily, Ind., representing tho coopern-
ating institutions as a whole, had the majuor responsibility in gradineg the animalg and
careasges, The Notional Live Btock zod Meat Donrd assisted in vaking available the
services of the geperzl represencative of the cooperating institutivos.  Acknowredpment
fa also made of the courtesies extended Ly representatived of the wweat-packineg industry at
whose establishments many of the experimental animuls were slinughtered,  Mres, Tentie (F,
Johnaon pnd Mry, Edna V. Steely of the Boreadt of Animal Industry nssisted in making the
atatiatical anaiyvses of the doin.

3In Arkansas the opttle were foed at the State Acrienitura! and Mechaniezl College at
Joneshorp; in Logi-: ~a, at the Iberia Livestoek Experiment Taem. Jennerette; in Mis-
gouri, at 8nl-0-Bar launz, Grain Valley, and at the State Btation ar Columbia ; in Montans
atr the §. 8. Range Livesrock Experiment Statlon, Milea City: in ¥New Mexico, at the Ta-
cameart Fisld Station, ‘Fueumeiri; in Texay, ah the Biz Spring Tield Station, Bip Spring,
gnd King Bunch, Eingsville; umd in West Vieginia, oo the farm of R. H. Tuciowiller, at
Lewigburg. In the nther 11 Rtates the production phasey of the experiments were con-
dueted at the respective State agricultoral experiment stations.

1
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initial weight, rate and economy of gain, total gain, nnd final weight,
but with animal grades and grade fuctors and the relationships
among the production and grade factors. Fe is also indirectly con-
cerned with the relationships between the slaughter-animal and car-
cass grades and the significance of carcass grade from the viewpoint
of the consuming public, .

The buyer of animals for slaughter is directly concerned with the
relation between slawghter-animal grade and carcass grade. To-
gether with the retailer he is vitally interested in the reaction of the
publie to the different grades of meat. The publie, in turn, seeks
a reliable practical ndex of the variations in the quality of the meat
it buys and apparently, fo an increasing extent, is finding that the
grade 15 the most satisfuctory guide available at this time.

For a number of years, in the livestock and meat industry and
among research wurkews. there has been an appreciation of the neces-
sity of aseertaining tne fuctors affecting the grade of meat gnimals
and meats and of determining their relationships and relative im-
portance, and how to control them. An excellent opportunity for
conducting studies on the various phases of this problem, as it re-
Iates to cattle and beef, was :1ff01'de{11 in connection with the national
project. Couperative Meat Investigations. This project was begun
i 1923, amd the catide and beef-carcass grading studies in connee-
tion with production studies have been conducted us a phase of the
investigations from the beginning. .

In this phase of the cooperative meal investigations, the purpose
was te determine the relationships 1) of certain production fac-
tors, such as initial weight, final we’ght, total gain, and rate of gain,

to composite grade or the grade ¥ the individual and to certain
grade factors of the animals and the r curcasses and (2) among grade
factors_themselves. Economy of gain, although important, could
not be ncluded in the study, owing wo the special method of analyz-
ng the other data.

EXPERIMENTAL PROCEDURE

Data from 2.073 cuttle wsed in experiments conducted in 192596,
1926-27, and 1927-28 were considered in making this analysis. Many
experiments were represented, varying greatly in nuture and main
objective. In consequence, there was marked variation among the
cuttle in age, breeding, grade. rations fed. weights, gains, and other
factors. For example, the varintion in breeding is shown by the fact
that there were 37 purebred and 120 grade Aberdeen Angus, 134
grade Brahmans, 38 purebred and 1,316 grade Herefords, 3 grade
Holsteins, 19 purebred and 315 grade Shorthorns, 11 crossbreds, and
77 scrub cattle.  The uges of the cattle as feeders ranged from a few
months to more than 3 years. Eighty-eight different rations were
used. As a result of the variations in breeding, age, rutions, and
other facters, it is believed that the group of 2,073 animals was a
good representation of commercial beef cattle,

Of the cattle used there were relatively large numbers of steer
calves, yearling steers, 2-vear-old steess, and heifer calves. The
numbers were suificiently lurge (o justify sepurate and comparative
consideration of the data on these four groups. In classifying the
feeder cattle according to age those less than 1 year old were desig-
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nated as calves, from 1 to 2 years old as yearlings, and from 2 to
3 years as 2-year-olds. As a basis for settling a ferw questionable
cases, an arbitrary weight of 550 pounds was adopted as a dividing
point between calves and yearlings. Those animals with weights of
less than 550 pounds were designated as calves; of 550 pounds ov
more, as yearlings. Most of the calves were placed on experiment
when they were about 7 to 9 months of age, the yearlings at about 19
to 21 months, und the 2-year-olds at 31 to 83 months,

In the grading work, each animal was given detailed considera-
tion with respect to various visual characteristics, vegarded as grade
factors, first as a feeder, next as a slaughter animal, and finally as
a dressed carcass. This work was done by a committee of three
qnalified men representing the cooperating agencies. The average
of the opinions of the three graders was taken in each instance as the
official grading. Grading charts, whichk were developed and adopted
by the cooperating institutions, were employed in the work.*

The major grades used in this study were previously established
and recognized officially by the United States Department of Agri-
culture. There are six major prades for feeder steers and heifers
(fig. 1) and seven each for slaughter steers and heifers and beef car-
casses (figs. 2-1). Those for feeder cattle are as follows: Fancy
(90.01-100) ; Choiee (80.01-90); Good {70.01-80); Medium (60.01-
70) ; Plam, formerly designated as Common, ($0.01-60) ; and Inferior
{40-50). The grades for slaughter cattle and bheef carcasses ave:
Prime (90.01-100) ; Choice (80.01-%0); Good {(70.01-80}; Medium
(60.01-70) ; Plain. formerly designated us Common, (50.01-60) ; Cut-
ter (40.01-50) ; and Low Cutter (30-40). Each major grade is divided
mto three spbprades: high, average. and low. The feeder-grade
names differ slightly fro.n the corresponding grades of slaughter
cattle and beef careasses. A Prime carcass or slaughter animal is
regrarded as corresponding to a IPaney feeder, Choice carcass or
slaughter animal to Choice feeder. Good to Good, Medium to
Medium, Plain to Plain, and Cutter and Yow Cutter to Inferior.

Particularly in connection with the slanghter-cattle and beef-car-
ss grading, the grade factors were weighted in general as deseribed
for slaughter cattle by Slater.” However in grading feeder catrle
the factors regarded as indicative of the conformation, finish, and
quality of the respective slaughter animals and earcasses at the end of
the feading period were the primary considerations.

In the study of data on the four groups of cattle mentioned pre-
viously, carcass prade instead of slaughter-cattle grade was considered
in relation to feeder grade, tolal gain, and other factors. This was
done because {1} -i eass grade obviously 1s a more direct measine of
the quality of the product than is the grade of the animal on foot, and
(2) 1t is believed that normally caveuss grade is judged with greater
accuracy than slaughter-cattle grade. This beliet is supported by
the results of a supplementary study of the data on 10¢ individuals
selected at random from the 2,073 cattle considered in this bulletin.
The supplementary study showed somewhat closer agreeinent, on the
average, among the three members of the committee in grading the

1 Coplex of fecder- nnd slaoghier-cuttle grading vhares, simblae to (hoge nged in the pres
ent wtudy, arc ineluded in the following : SLATER, Do J.  MARKET CLASSEN AND GRADES NP
cATTLE, 1L & Depl. Awr. Bull, i464, 88 pp., ilus 1927,

5 BLATER, Dox I, See pp. 22-24 of eitatlon given In footnote 4.
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beef carcass than in grading the respective slaughter animal. As is
shown later, however, there was a high correlation between slaughter-
cattle grade and carcass grade. Therefore, the reader may consider
the carcass-grade relationships reported here as indicative of the
results that would have been obtained had the slanghter-cattle grades
been used.

A B ],l'.
i R o

‘f .[HFER[B

Froens 7.—1nited Stutes grndes of feedey steers.
RESULTS FROM STEER CALVES

Of the 914 steer calves used, 69 were designated by the grading
commitiee as Fancy in feeder grade, 592 us Choiee, 227 as Good, and
20 as Medium.  Subgrades of feeders are not considered in the four
sections of this report which deal separately with steer calves, year-
ling steers, 2-year-old steers, and heifer calves, hut were considered
in the section dealing with the correlation study of the data on all
cattle us one group.




PRODUCTION AND GRADE FACTORS OF BEETF 5

Considerable variation existed within each of the grades of steer
calves with respect to initial weight and rate of gain, as well us total
gain and final weight. To determine the relation of variations in

B - ]
|

T

Fruvir 2.—Lnited Binres grodes of siavghier steers,

initial weight and rate of gain to carcass grade, when total gains
were equal, an arbitrary division was made of the cattle of each
feeder grade. Those with initial weights of 400 pounds or more
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Trarey M,

—Inited Biles graddes ol steer carensses 4, 'rime s 2, Choice; ¢ Good 3 D
Medivm ; B, Pigin; f, Cutler. (Sadisfactory Rlongieation of Low Cutler nol availnble}
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were considered as one group and those with weights of less than 400
pounds as another group.  Within cach of these groups a division
was then made on the basis of rate of gain.  The cattle which gained

e 1 —United States ceados of eiboents from =jenr eareasseos s L Prime p £, Choice )
£, Gamb: £, Modium: &, Plain: £, Catter, Satisfielory ilnstrstion ol Low htier
rily not availuble.;

an average of 2 pounds or move duily were cansidered as one group
and those which gained less than 2 ponnds daily as the other group.
The data obtained froni these divisions are shown in table L
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TasrLe 1.—dAverage initial weights end gains per day of groups of Faney, Cheice,
dood, and Medium feeder-steer calves

Averags daily galn

. . Average
Initigl weight Fueder grada Cattle | initisi .
{pounds) weight Caitie gaining 2
{rounds or more
daily

Cattle gaining loss
than 2 pounds daily

Number | Pounds | Nymber { Pounds | Number | Pounds
1 5246 33 222 15 1.
= T =
400 or more. Good T zgég 1§g 2: =
84,4 7
¥ . 362.2 4
Less than 100 G B0 'R
350, 7 1

Each of the four resulting groups in each feeder grade was then
subdivided according to total gain made during the feeding period.
The ranges of gains employed in making these subdivisions were as

T

T
FANCY FEEDERS s
CHOICE s o

CHOICE

CHOICE

AVERAGE CARCASS GRADE

e
25"
29

GOOD

’ INITIAL WEIGHTS OF CALVES
MEDIUM 'S gm0 400 POUNDS OR MORE

t‘-‘-o--vc LESS .THAN 400 POUNDS
100 200 300 400 500 €00
AVERAGE TOTAL GAIN (POUNDS)

Frowrns S.-—Careass geades of sieer endves as mfloenced hy initizl weiglis and total feed-
jot galns.  Caives galning 2 poinds ar more per headd daily ave veprosentod,

follows: Up to 200 pounds, 200 to 279 pounds, 280 to 359 pounds, 360
0 439 pounds, 440 to 519 pounds, 520 pounds and more. The aver.
uge total gains and major carcass grades were then determined for
each of these subdivisions,
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INTFIAL WEIGHT IN RELATION TO CARCASS GRADE WITH TOTAL GAINS EQUAL

Figures 5, 6, and 7 show the relation of differences in initial
weig:fxt to carcass %rade, based on the groupings of cattle previously
mentioned. The Medivm feeder cattle are disregarded in these
figures on account of the very small number of individuals weigh-
ing less than 400 pounds when the experiment was begun. Figure 5
deals with the steer calves that gained at the rate of 2 pounds or

1 T
FANGY FEEDERS v
CHOICE =0

GOOD

MEDIUM

L
RQiCE FEEDERS
CHOIGE

vl

~ar

MEDIUM

AVERAGE CARCASS GRADE

I ]
Q0D FEEDERS
7 e
e
F 1]

4
/.

MEDIUM 28

INITIAL WEIGHTS OF CALVES
Oy 400 POUNDS OR MORE
ey LESS THAN 400 Pmimos
! i
100 200 300 400 500 600
AVERAGE TOTAL GAIN (POUNDS)

Frogre 0.—Cnreass grades of steer ealves as influenced by their initinl welghis and tolad
feod-lot grins,  {(‘alves galning iess than 2 pounds per bead daliy are represented.

more per day, figure 6 with the calves which gained less rapidly,
and figure T with all the calves in the two weight groups, without
taking into account differences in rate of gain. In these figures, as
well as in sneceeding ones, numbers on the curves represent the num-
ber of animals at the various points of gain.

For the Choice feeder calves. figures 5. 6. and 7 show a definite
relation between initial weight and carcass grade, when tofal gains
were equal. It is apparent that with this grade of feeders higher
carcass grade was produced by the calves with the heavy initial
weights. The same relation is indicated for the Fancy feeders. The
curves for Choice and Fancy calves, especially the former, involv-

A7743—38——=2
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ing larger numbers, also show that as total gains became very large
there was & tendency for the differences befween carcass grades of
the two weight groups of feeders to become increasingly smaller.

The Good feeders with initial weights of 406 pounds or more and
making rapid gains (fig. 5) produced, in general, higher grading

FANCY FEEDERS o
CHOIGE po= =0

GO0D

MEDIUM

L
: CHO!CE FEE
CHOICE 5

b o e e =G 7y

MEDIUM

GOOD FEEDERS
CHOICE

i)
o
=%
=4
i
i
oy
Y
L%
i
i
L%
1
]
o
o
wl
>
L=

MEDIUM

INITIAL WEIGHTS OF CALVES

PLAIN Otz 40O POUNDS OR MORE

mmaemme LESS THAN 400 POUNDS
L A -

100 200 300 400 500 600
AVERAGE TOTAL GAIN {POUNDS)

Figuar 7.—Cricass prides of all the experimental steer calves s influenced by thelr inftial
weilghts nnd total feed-lot guins,

carcasses than did those with lower weight. With the slower gain-
ing calves (fig. 6) there wuas considerable overlapping of the two
curves. Figure 7 shows, however, that after 2 gain in weight of
about 400 pounds the heavy Good feeders on the whole tended to
produce slightly higher grading earcasses. Tt appears, in general,
that as feeder grade increased from Good to Fancy there was a
tendency for a difference in initial weight within the grade to have
more and more effect on earcass grade.
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RATE OF GAIN IN BELATION TO CARCASS GRADE WITH TOTAL GAINS EQUAL

The range in rate of gain among the 914 steer calves was from
0.7 to 2.9 pounds per day.

Figures 8 and 9 show the relation of rate of gain to carcass grade.
The former deals with calves of initial weights of 400 pounds or
more, the latter with calves weighing less than 400 pounds. In

T ¥
FANGCY FEEDERS

* CHOICE Dp aem

GOOD

MEDIUM

T T
CHOICE FEEDERS
CHOICE

ol

{

{

{ s
{ B =3

%

{

CHOICE

AVERAGE CARCASS GRADE

MEDIUM

MEDIUM FEEDERS
MEDIUM |

T
RATE OF GAIN OF CALVES
— 2 POUNDS OR MORE PER DAY

O mmpym quy LESS THAN 2 POUNDS PER DAY

00 200 300 400 500 600
AVERAGE TOTAL GAIN (POUNDS)
Provkre 8.—Carcnss grodes of steer calves as influcneed by thelr rates of gain and total

gzins in the feed Jot. {'alves bhaving initiei welglity of 400 poumds ov wore are
represented,

each feeder grade the calves gaining an average of 2 pounds or more
per day ave compared with those gaining less than 2 pounds daily.

The differences in carcass grade shown in figures 8 and 9 are
small, on the whole. In fact, with the Fancy feeders the results indi-
cate no significant difference between the rapid- and slow-gaining cat-
tle. No ggﬁnite conclusion in this respect seems justified, however, in
view of the limited data. The difference in carcass grade shown at
the right-hand extreme of the curves for Choice steers in figure 8
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probably would not be so large, under strictly normal conditions, as
1t appears here. The decline in carcass grade of the slower gainin
cattle, after a gain of about 400 pounds, seems abnormal. One is lec
to believe that at least the six cattle whose carcass grades are shown
at the final point of the curve as an average were subnormal. From
a consideration of both figures 8 and 9 it may be concluded that, in
general, except for the Fancy feeders, there was a ten dency for slightly
higher grading carcasses to result from the more rapid gains in the
feed lot, when equal total gains were made.

FANCY FEEDERS
CHOICE

FASTER-GAINING CATTLE

GOOD

MED UM

{
%
o
|
{

2 e

MEDIUM o=

W
=)
o
®
4]
W
"0
<
&)
o
.
5}
wl
L}
<x
x
ut
=
[

800D FEEDERS

3

,O'

7
s

GOOoD

— Ll

MEDIUM v

RATE OF GAIN OF CALVES
O 2 POUNDS OR MORE PER DAY

Ommie=ay LESS THAN 2 POUNDS PER DAY
1 1 1

100 200 300 400 500 6§00
AVERAGE TOTAL GAIN {POUNDS)

Frgrun 0,—{Carcass grides of steer calvps us inftneneed by their rates of zain omd total
gnins in (he feed lot. Calves lhaving Inltinl weights of less than 400 powiuls are
represeited.

Brief consideration js given at this point to the combined influence
of initial weight and rate of gain on carcass grade. Figure 10, deal-
ing with Choice feeder steer calves as an example, shows the differ-
ences between the carcass grades of the calves with the heavier initial
weights (400 pounds or more) and making the faster gains (2 pounds
or more per day) and the carcass grades of the culves which weighed
less than 400 pounds and gained less than 2 pounds per day. At
equal total gains there was a distinet difference in favor of the heavier,
faster gaining fecders. The maximum difference was two-thirds of
a grade. As total gain increased the difference between the carcass
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grades of the two weight groups decreased. The difference was less
than one-third of a grade after a gain of 535 pounds had been made.
Assuming a smoothing of the curve for the heavier, faster gaining
calves, it will be observed that they reached Choice grade in carcass
with approximately 175 pounds less total gain than the lighter, slower
gaining calves. Obvionsly, if it is desired to market higher grading
cattle without increasing the total feed-lot gain, when Choice feeder
steer calves are used, there is a distinet advantage in obtaining heavier
feeders and feeding a ration that will promote rapid gains,

FEEDER GRADE AND TDTAL GAIN IN RELATION TO CARCASS GRADE

Figure 11 shows the relation of feeder grade and total gain to
careass grade of the calves with initial weights of 400 pounds or more
and of those with weights of less than 400 pounds. In general, the
cattle of the different feeder grades of hoth weight groups varied con-
siderably n total gain. Tlns was particularly true of the Fancy,
Choice, and Good grades. The heavyweight Fancy calves ranged

INITIAL WELBHTS OF 400 POUNDS OR MOSE AND GAIN

OF 2 PQUNDS OR MORE PER DAY
CHOICE \ 44
24 6l 54 e w039

L™ T
-
‘_p 30

S mm i

2 -]
TINITIAL WEIGHTS OF LESS THAN 400 POUNDS AND QAN
OF LESS THAN 2 POUNDS PER DAY |
100 200 00 400 500 600
AVERAGE TOTAL GAIN (POUNDS)
Frayxy 1¢.—Cnareass grades of steel ralves as influenced Ly thelr inifial welghts and cates

of gain and total gains in the feed lot. Poth proups of calves represented were of Choice
feeder grade.

MEDIUM

tJ
o
e
[+ 4
Ll
W
wn
<t
L&
e 4
!
o
ul
(4]
P
14
[+
-
-1

from 227 to 471 pounds in average tolal gains, the Choice calves from
185 to 566 pounds, and the Good calves from 170 to §51 pounds, but
the Medium calves only from 160 to 290 pounds. The lightweight
Fancy calves ranged from 170 to 540 pounds in average total gains,
Choice calves from 150 to 574 pounds, Good calves from 140 to 572
pounds, and Medinm calves only from 245 to 290 pounds. All feeder
grades represented were relatively low in cavenss grade when total
gains were small. However, marked increases in carcass grade oc-
curred with increasing gains in the feed lot.

Figure 11 shows further that the Fancy steer calves with the higher
initial weights, afier gaining about 325 pounds, produced low Choice
carcasses und, after a gain of about 400 pounds, average Choire car-
casses. Choice feeders of the same weight group, after making a
gain of about 240 pounds, produced average Good carcasses. With
gains of about 280 and 380 pounds they produced high Goaod and
low Choice carcasses, respectively. Good feeders showed an inerease
in carcass grade from average Medium to low Choice. This change
in grade accompanied the Increase in gain of 170 to 551 pounds. Sim-
llar relationships are shown in the other groups, thus illustrating the
marked influence of total gain on carcass grade.
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Figure 11 shows many instances in which the carcass grade was
distinctly higher or lower than the feeder grade of the same animal,
This result may have been due in part to the differences that exist in
the standards between feeder cattle and slaughter cattle or carcass
grades. The characteristics of the higher grades of feeder cattle, in
particular, are distinetly different from those of the corresponding
grades of slaughter cattle; therefore if Choice or Fancy feeders are
slanghtered their carcasses are similar to those of slaughter cattle
grading approximately two grades lower. Such differences are less
pronounced with the Jower feeder grades. For this reason more im-
provement is necessary with the Choice and Faity feeders in order

T ¥ T
400 POUNDS OR MORE
CHGICE 24
\sn___..--""c
P T

‘--‘C'

GOOD -
=33

MEDIUM

CHOICE

AVERAGE CARCASS GRADE

MEDIUM

FEEDER GRAOQE OF CALVES
e FANCY

o0 GHOIGE

Cmemad  GOGD

e MEDIUM

£SS THAN 400 POUNDS
'
/

100 200 300 300 500 600
AVERAGE TOTAL GAIN {POUNDS)

Prouss 11, —Carcass grades of steer ealves, with initinl weights of 400 pounds or more and
of lesy than 400 pounds, ns inflnenced by their feeder gredes znd total feed-lot ralng,

that they grade Cholce and Prime, respectively, in the carcass than is
required, for example, for Medium feeders to grade Medium in the
carcass. The required improvement is associated with total gain
during the fattening period. In this connection, it may be noted
that in the heavier group Medium feeders produced Medivm carcasses
after a total gain of approximately 185 pounds, Good feeders pro-
duced Good careasses at 270 pounds, and Choice feeders Choice car-
casses at 380 pounds of gain. The heavy Fancy feeders failed to
produce Prime carcasses at a gain of 470 pounds.

The total gain required by different grades of feeders to produce
a uniform grade of carcass is a matter of distinct interest and im-
portance. Assuming a slight smoothing of the curves in figure 11,
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these heavyweight Fancy, Choice, and Good steer calves produced
Choice carcasses, for example, after gaining approximately 310, 380,
and 460 pounds, respectively. The relatively greater difference
between the initial weights of the licht and heavy calves of the
Fancy grade than of the other grades (as shown by table 1) may
have been responsible in part for the production of (%hoice carcasses
after only 310 pounds of gain. Nevertheless, in view of the clear-
cut comparative results from the Choice and Good feeders, the re-
quirement of less gain by the higher grade calves seems definitely
established.

Another important result shown in figure 11 is the relatively small
spread in average carcass grades at any given point of gain. By ns-
suming a slight projection of the curves for Medium feeders in the
heavyweight group, it is possible to compare the average carcass
grades of the four grades of feeder cattle when each had made a
gain of 325 pounds. This comparison shows a range of about 1.2
grades, representing the difference between the average carcass

ades of the cattle which were Fancy and Medium grade as feeders.

t 400 pounds of gain Fancy, Choice, and Good feeders show a range
in carcass grade of about 0.7 of a grade. These three grades of
feeders confinued to show about this same range in carcass grade at
465 pounds of gain.

A further study of figure 11 shows that the scmewhat narrow
range in carcass grades, mentioned in the foregoing paragraph, is
caused by a greater difference in grade between the higher grading
feeders and their respective carcasses than between the lower grad-
ing feeders and their carcasses. To illustrate: According to these
results, if a typical Choice feeder-steer calf weighing about 450
pounds is slaughtered after a gain of about 200 pounds in the feed
lot, the carcass will be only low Good in grade, or approximately
1.4 grades lower than the individual was as a feeder. Under similar
conditions the Good and Medium. feeder caives show a decline of
about 0.9 and 0.4 of a grade, respectively. between feeder and car-
cass. It is estimated that the carcass of the Fancy feeder which has
made a gain of 200 pounds would be approximately average (Good
in grade, the difference between feeder and careass being about two
grades. With greater total gains these differences would be much
reduced. Obviously, if advantage is to be taken of the potential
ability of the higher grading, more costly feeders to produce high-
grade carcasses, they must be fed for at least moderately large gains.
Stated another way, it seems unwise to pay the extra price usually
necessary to obtain Fancy feeders unless they are to be well finished
before being marketed. In this econnection it should be noted that,
with the more extreme gains, the Fancy feeders showed a distinct
ability to produce carcasses of the highest grade. These results are
in accord with the experience of many cattlemen. The character-
jstics of low-grade feeders are such that even when the animals are
fed for a long period and are well finished, they yield careasses
that are usually deficient in other respects and not comparable with
the high-grading carcasses.

In the lightweight calves of the four different feeder grades, the
most striking feature shown in figure 11 is the small difference in
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the carcass grades before about 450 pounds of gain was made. After
a gain of 450 pounds there wus a greater spread in the curves.

INITIAL WEIGHT IN RELATION TO CARCASS GRADE WITH FINAL WEIGHTS EQUAL

As a final step in the analysis of data on steer calves, the relation
of variation in initia]l weight to carcass grude was determined when
final weights were equal.

Figure 12 shows the relationship between final weight and car-
cass grade for the two groups of calves in each grade, divided ac-
cording to initial weight. The average difference in total gain at
any pomt of final weight is equal to the difference between the aver-
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age initial weights of the two groups of calves, with the lightweight
calves making the greater gnin. For the Fancy, Choice, and Good
feeders, the average differences in initial weights between the two
groups were 163, 107, and 117 pounds, respectively (table 1),

In the Fancy and Choice feeders, a distinet difference in initial
weight failed to reflect significant differences i1t carcuss grades, when
the animals in each of these two feeder grades were fed to eqit]
final weights. The Good feeders, however, showed quite different
results. At the Jower final weights a distinet difference in carcuss
grades was associated with the difference in initial weights, the light-
welght calves producing the bigher wrading carcasses, The spread
in carcass grades pradually became less as final weight increased.
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At final weights exceeding approximately 800 pounds the differences
became so small and irregular as to have little significance.

RESULTS FROM YEARLING STEERS3

The data on 331 yearling steers were analyzed in the same manner
as those on the steer calves. Of the total number of feeder yearlings,
60 were graded Choice, 118 Good, 132 Medium, and 21 Plain.  For
analysis of the data the eattle in each feeder grade were divided into
two groups with respect to initial weight. The cattle weighing 650
pounds or more were included in one group and those weighing less
than 6350 pounds in the other. Euch group was then subdivided
with rospect to rate of gain. The individuals which guined at an
average rate of 1.8 pounds or more duily were included in one sib-
group and those which gained less than 1.8 pounds daily in the
other. Table 2 shows the average initial welghts and gains per
day for the several groups.

AunLe 2—Arerage initinl weighis and gains per day for growps of Choiee, Good.
AMedbiwm, and Plain geairting feeder stecrg
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INITIAL WEIGHT AND KATE OF GAIN IN HELATION TO CARCASS GRADE WITH
TOTAL GAINS EQUAL

The data were analyzed to determine the relation of initial weight
to careass grade.  Consideration was given in this respeet to both the
rapid-gaining cattle (those gaining 1.8 pounds or more per day) anmd
the slaw-gaining cattle {those gaining less than L8 pounds per day).
In general the heavier feeder yeavlings produced slighily higher
eurcass grades than did the Iighter feeders when total gains were
equal.  This vesult is in accord with thal eblained with steer calves.
However, limited asta made it impossible to determine whether, as
foeder grade inerensed, a difference in initial weight tended Lo become
more significant in relation to carenss grade.

Analysis of {he data was also made to determine the relation be-
tween rate of gain and eaveass grade,  Both weight groups of catlle
of each feeder grade were considered.  As shown especially by the
Good and Medium feeders, of which there were the largest num-
bers, more rapid gains resnlted in the prodnetion of slightly higher
grading carcasses, when total gains were equal, This vesult, like-
wise, is in general secord with that obtained with steer ealves. Be-
cause of these shmilarities in results it is not considered necessury to

OTTHI - ~38- e B
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present figures showing the relationships of initial weight and rate
of gain to carcass grade for the yearling steers.

FEEDER GRADE AND TOTAL GAIN IN RELATION TO CARCASS GRADE

Figure 13 shows the relationship of feeder grade and total gain to
carcass grade for the two weight groups of cattle. The beavy
Choice feeders produced Choice carcasses after a gain of approxi-
mately 390 pounds, Good feeders produced Good carcasses after g
gain of about 285 pounds, and Medium carcasses apparently would
have been produced by the Medium feeders even before they had
made 175 pounds of gain. Comparison of the light with the heavy
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und of less ihan 656 founds, as influenced by their teeder grades and tots! feed-lot
giting.

Choice feeders shows that the gain required to produce Choice car-
casses was the same. In the light and heavy Medium feeders, the
same gun also was required to produce Medium carcasses. There
was little difference hetween the fwo groups of Good feeders, al-
though the gain requirement of the lightweight group was slightly
larger. The lightweight Plain feeders appeared to require less than
150 pounds of gunin to produce Plain carcasses,

The heavy Choice feeders reached the midpoint of the Good grade,
with respect to curcass, with a gain of approximately 230 pounds
and the Good feeders with & gain of about 350 pounds. The light
Choice feeders produced carcasses grading average Good with g gain
of about 800 pounds, and Good feeders of stmilar weight required
slightly less than 400 pounds of gain to accomplish the same vesult.
In other words, the hght feeders of cnch grade required approxi-
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mately 50 pounds greater gain than the heavy steers to produce
average (ood carcasses.

The somewhat narrow range in carcass grade shown by the curves
for Choice, Geod, and Medium feeders at any point of gain in fig-
ure 13 is also of interest. Although a spread of two full grades
occurred in the feeder cattle, the maximum spread in carcass grade
as shown by the two sets of three curves is considerably less than
two grades, This fact was due to a greater difference in grade,
between feeder and carcass, with the higher (Fancy and Choice)
than with the lower grading feeders when small gamns were made.
These results indicate that higher grading feeder yearling steers, as
well as steer calves, must be fed for at least moderately large total
gains on the finishing vation if high-grading carcasses are to be
produced.
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INITIAL WEIGHT IN RELATION TO CARCASS GRADE WITH FINAL WEIGHTS EQUAL

The possible relation to carcass grade of a difference in weight at
the beginning of the feeding period, when final weight was constant,
was considered in the analysis of the data on yearling steers. Three
feeder grades, Choice, Good, and Medium, were represented by suffi-
cient numbers to justify such consideration. Figure 14 shows the
results of this phase of the study.

In the Choice grade there was a difference of 153 pounds between
the average initial weights of the light and heavy steers, as shown
by table 2. Therefore st uny time during the fattening period,
when the average final weights of the two groups were the same the
lighter cattle had gained 153 pounds more than the heavier cattle.
Although there is considerable irregularity in the curve representing
the heavier cattle, the results indicate that the lighter feeders tended
to produce somewhat, higher grading carcasses at equal final weights.
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The two weight groups of Good feeders had a difference of 166
pounds in average initial weight, Figure 14 clearly shows that the
lighter feeders produced slightly higher grading carcasses when both
gronps were fed to the same final weight. The data permit compari-
sons to be made throughout a range in final weight of from approxi-
mately 825 to 1,000 pounds.

The average initial weights of the two groups of Medium steers
were 722 and 589 pounds, the difference being 133 pounds. The
lighter feeders again tended to produce the higher grading carcasses
at equal final weights. However, the data are somewhat limited and
the curve for the lighter feeders irvegular. The comparison, there-
fore, can be made only within 0 narrow range of final weight center-
ing at about 900 pounds. It may be coneluded from these results
that in general the lighter yearling steers, making the correspond-
ingly greater gains in the feed Int, produced slightly higher orad-
ing carcasses than the heavier steers of equal feeder grade.

RESULTS FROM 2-YEAR-OLD STEERS

Records on 349 2-year-old stvers were available for analysis. In
feeder grade 51 of these were classed as Cioice, 154 Good, and 144
Medium. As with the classes of cattle previously considered, group-
ings were made with respect to initinl weighf and rate of gain.
The dividing points employed in each feeder grade were 850 pounds
In initial weight and 2 pounds in rate of gain. Tahle 3 shows the
average initial weights and gains per day for the groups of Choice,
Good, and Medium feeder steers,
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INITIAL, WEIGHT AND RATE OF GAIN IN RELATION TO CARCASS GRADE WITH
TOTAL GAINS EQUAL

The data Tor the 2-year-okl icers were analyzed ta determine the
relalion of initial weight to careass grade,  In this particilar com-
parison differences in rate of gain were disregarded, The results
showed that, in general, the heavy Choice feeders produced distinetly
higher grading careasses than the Holt Choice feeders when equal
totul gains were made on the finishing miion. The differonce he-
fween the average initial weights was 993 pounds, as shown by table
3. With the Good and Modium feeders the differonces in initinl
weights between the heavy und light groups—I178 pounds and 188
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po;zgds, respectively-—did not appear to have an influence on carcass
orade.

“ In general the slower gaining caitle among the 2-year-okd steers
were fed for rather small total gains and the faster gaining catfle
for relatively large total gains. It was possible, thevefore, to make
direct comparisons of carcass grades, “’it%l total gains equai, at only
a few stages of total gain. Careful analysis of the dafa suggested.
however, that a difference in rate of gain had little bearing, 1f any,
on carcass grade.

FEEDER GRADE AND TOTAL GAIN IN RELATION TO CARCASS GRADE

Figure 15 shows the relationships of feeder grade and total gain
to carcass grade for the two groups of 2-year-old cattle divided ac-
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AVERAGE CARCASS GRADE

cording to initial weight. Choice feeders of the heavy group with
a gain of about 290 pounds produced Choice carcasses. A slight
decline in carcass grade of the Good feeders is shown between 244
pounds and 320 ponnds of gain, but it appears from 2 smoothing of
the curve that such feeders normally would produce Good carcasses
after a gain of about 290 pounds. Of {):u'ticular interest is the fact
that the curves for the Good and Medinm heavy feeders come to-
gether at about 375 pounds of gain and practicatly coincide from that
point to the end, or until a gain of about 475 pounds is mude.
Figure 15, dealing also with the lightweight group of 2-year-old
cattle, indicates that about 400 pounds of gain would have been re-
quireél in the avernge case by the Choice feeders to produce Choice
carcasses. The Good feeders produced Good carcasses after making
a gain of about 320 pounds. The Medium feeders produced Medium
caTeasses up to approximately 350 pounds of gain, after which they
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procuced Good carcasses. The enrves representing the Good and
Medium feeders tend to come together at 350 to 400 pounds of gain.
The same trend was noted with the heavier cattle, as stated previ-
ously.

A somewhat narrow range in careass grade is shown, as with steer
calves and yearling steers. This is true for the several grades of
2-year-old feeder steers in figure 15 nt any given point of galn, This
result was slightly more pronounced with the cattle that weighed less
than 830 pounds at the beginning of the feeding period than with
those that weighed 850 pounds or more as feeders. As in former
instances, this narrowness of range in corcass grade was duve to
greater difference in grade, from feeder to carcass, by the higher
grading than by the lower grading feeders, at the stages of small
gains,
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INITIAL WEIGHT IN RELATION TOQ CARCASS GRADE WITH FINAL WEIGHTS EQQUAL

The possible relation (o eurcuss grade of a difference in initial
weight within the feeder grade, when finul weight was constant, was
considered in the analysis of duta on 2-year-old steers. As previ-
ously noted, the differences hetween the wverage initial weights of
the heavier and lighter groups of feeders were 223, 178, and 188
pounds for the Choice, Good, and Medium grades, respectively,
Figure 16 shows the resnlts from these {hree prades of feeders,

With the Choice feeders no distinet difference in carcass grade
can be noted. However, small numbers of individuals are repre-
sented at the points on the curves where direct comparisons can be
made, and consiulerable rregularity exists in the curves. Therefore,
it 1s 1mpossible to make definite conclusions. Similar consideration
of steer calves showed no ditferences either with Choice or Fancy
feeders. However, with Choice, Good, and Medium yearling steers
the lighter animals produced sommewhat higher grading carcasses.
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The Good 2-year-old feeders of the lighter initial-weight group
produced, in general, the higher grading carcasses at equal final
weights ranging from approximately 1,025 to 1,265 pounds. Ex-
cept for one irregularity, in which the curves cross and recross,
the differences in carcass grade did not exceed one-half grade at
any point.

With the Medium feeders, likewite, total gain was more im-
portant. than higher initial weight when final weight was constant.
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The lighter weight feeders yielded the higher grading carcasses at

equal final weights ranging from approximately 1,100 to 1,300

Eounds. Again the difference in carcass grade did not exceed one-
alf grade.

COMFPARISON OF STEER CALVES, YEARLING AND 2-YEAR.OLD STEERS

In the data already presented on steer calves, yearling and 2.
year-old steers, variations in initial weight and rate of gain were
shown to b2 somewhat minor factors with respect to influence on
carcass grade. On the other hand, feeder grade and total gain

showed strong evidence of being relatively important factors. In
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the following comparisons of steers of the three different ages, at-
tention is given only to feeder grade ane total gain in relation to
carcass grade. 'The only divisions made of any group of steers—
Choice feeder steer calves, for example—are those pertrining to
total gain.

Data are available to permit age comparisons to be made in the
Chotice, Good, and Medium grades of feeders. As before, the ranges
employed in making the groupings with respect to total gain were
as follows: Less than 200 pounds, 200 to 279 pounds, 250 to 359
pounds, 360 to 439 pounds, 440 to 519 pounds, 520 pounds and more.
Table 4 shows the number of steers of each age in each feeder grade
andl the corresponding average initial weights and gains per day,
and figure 17 shows the comparative rerults chtained.

TarLe d-—trerage fnitial weighis and yufus per day of steer calves, yearlivg and
2-ppenr-old gteers of @ifferent feeder gratdes
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Figure 17 shows that among the Choice feeders the 2-year-old
cattle, in. general, prodnced the highest grading caressses with the
ealves the lowest; at stages of equal gains. However, the difference
Between the two curves vepresenting calves and yearlings is small.
The results suggest that the normal curve for Choice 2-year-ald
feeders would puss through a point about midway between the two
points representing 15 and 17 individuals and eross the line between
Good and Choice careasses at the stage of approximately 325 pounds
of puin. The curves representing yearlings and calves cross this
line at abont 390 and 440 pounds of gain, respectively.

There is marked overlapping of the curves for the Good feeders
shown in figure 17. The small increaze in careass grade by the
2-year-old steers between approximately 235 and 390 pounds of gain
is particularly noticeable, and the more rapid increase in grade from
390 to 470 pounds justifies 1 question as to whether it is normal for
such steers to make such large weight gning with so little hnprove-
ment in grade. Tn general & more papid inerease in carcass erude
is indicated for hoth the calves and yearlings, 1 is apparent that
there was no_ consistent relwtion between age and carcass grade
amongr these Good feeders at the various points of equal gain.

With Medinm feeders there was w diveet relation between age of
feeder and caveass grade, up to @ gain of 290 pounds,  That is, with
el total gains the 2-year-olil cattle produced the highest grading
careasses and the calves the lowest,  Alhough the ealves produced
the lowest erading carensses, they inereased in enreasst grade up to
290 pounds of guin more rapidly than Jdid the yearlings and 2-year-
olds. This same result, In general, was obiained with the Good
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cattle, The Medium feeders, at gains in excess of about 240 pounds,
showed o range in average carcass grade of less than one-third of a
grade. The maximum range, appearing at about 160 pounds of
gain, was approximately three-fourths of a grade.

The results in figure 17 show that, in general, there was a ten-
dency for the older steers to produce higher gl'ad,ing carcasses than
the younger steers, when total gains were equal. This result is in-
dicated most clearly by the set of curves for Choice feeders. This
tendeney is not difficult to understand when it is considered that with
the older cattle a larger proportion of the gain is in the form of
finish, which contributes so greatly to carcass grade. However, the
differences in carcass grade associated with variation in age within
the feeder prade were not large, and except among the Choice feed-
ers, age 15 not regarded as having exerted an important influence
on carcass grade when total gain was constant.

RESULTS FROM HEIFER CALVES

Data on 270 heifer calves were considered in this analysis. Of
these calves, 167 weve classed as Choice feeders and 103 as Good
feeders. Groupings with respect to initial weight and rate of gain
were made In the same manner as with the steer calves previously
discussed. Table 5 shows the average initial weights and gains per
day for the groups of Choice and Good heifer calves.

TsnLe D—Averaye initial weighls and gaing per day for groups of Choive ol
Gaod heifer calves
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INITIAL WEIGHT AND RATE OF GAIN IN RELATION TO CARCASS GRADE WITH
TOTAL GAINS EQUAL

Figure 18 indicates that u difference in inital weight within the
grade did not influence the carcass grade of the heifer calves when
total gains on the finishing ration were equal, Generally speaking,
this finding was not in accord with results obtained on the three
steer groups. In the group of steer cnlves, however, which obviously
is more comparable with the heifer calves than is either of the other

roups of steers, the differences in initial weight were greater than
in the group of heifer calves. ¥urthermere, in the Good feeders
of the steer-calf group, when total gain did not exceed approximately
400 pounds, the differences in initial weight were not followed by
differences in carcass grade (fig. 7).

Figure 19 shows that o variation in rate of guin within the feeder
grade, with total gain constant, did not mu.teriu,]l{ influence carcass
grade. The steer calves showed a different result, slightly higher
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grading carcasses in that instance being associated with the more
rapid gains in the feed lot.

FEEDER GRADE AND TOTAL GAIN IN RELATION TO CARCASS GRADE

Figure 20 shows the relatiohships between feeder %rade, total galn,
and carcass grade for the Choice and Good heifer calves. _ There was
a difference of 30 pounds between the average initial weights of tha
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two grades of feeders. Some irregnlarity exists in the two curves,
particularly in that representing fhe Good %’rade, and this causes
some overlapping. With larger numbers and a closer approach to
absolute normality the overlapping probably would disappear.

In general, there was u rather small but distinet difference between
the carcass grades of the two grades of feeders when total guins were
equal. Not taking into consideration the left-hand extremes of the
curves—especially the one for Choice feeders—on account of the
small numbers involved, the greatest difference shown is about one-
third of & grade. After 2 gain of approximately 475 pounds there
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was a tendency for the increase in carcass grade to proceed more
slowly. In fact, o slight decline in carcass grade is indicated with
the increase In gain from approximately 475 to 550 pounds by the
Choice feeders, but this decline is not regarded as significant, because
of the small number of cattle represented.

The Choice feeders produced Choice carcasses after a gain of ap-
proximately 380 pounds; Good feeders produced Cholce carcasses
after a gain of approximately 450 pounds. Good carcasses were pro-
duced by the Good feeders after a gain of slightly more than 200
pounds. With an average gain of 162 pounds five Good heifer
calves produced average Meclivmm carcasses.

INITIAL WEIGHT IN RELATION TO CARCASS GRADE WITH FINAL WEIGHTS EQUAL

Figure 21 shows the relation of initial weight to carcass grade
when final weights were constant. A difference of 91 pounds existed
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between the average initial weights of the two groups of Choice
feeders and 85 pounds between the two groups of Good feeders.

It is shown that usvally higher grading carcasses were produced
by calves with the lower initial weights within the feeder grade. The
cifference is more distinet in the Good than in the Choice heifers.
No overlapping of the curves appears in the former. This is in
accord with results obtained with steer calves, in which there was
less tendency for a difference to appear in the higher grades. In
fact, with Fancy, Choice, and Good feeder steers a difference
appeared only in the Good grade.

COMPARISON OF HEIFER AND STEER CALVES

Because of the general interest in the relative values of steers and
herfers for beef production, comparison is made of the two groups of
calves.

Since the 270 heifer calves on which data are available represented
only Choice and Good feeder grades, the following comparisons .of
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the sexes deal only with those two grades. Analysis of the data on
heifers and steers showed variations in initial weight and rate of
gain within the feeder grade to be associated very lLittle, if at all,
with carcass grade. Therefore, they are disregarded in the compari-
sons of heifers and steers. The groupingsand subgroupings of animals
of each sex are with respect to feeder grade and final weight, respec-
tively. The ranges employed in making the groupings with respect
to the latter are as follows: 550 to 399 pounds, 600 to 649 pounds,
650 to 699 pounds, 700 to 749 pounds, etc.” Table 6 shows the average
in%tial weights and pains per day for two grades of heifer and steer
calves.

Taste 6.—dAverage initinl weights and guing per day of Ohoice and Good feeder
. heifer and steer caives

Feeder grade

Sex i used

inizkal gain per
weight | day
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Figure 22 compares the records of the heifer and steer calves of
each of the two feeder grades. With respect to the Choice feeders,
table 6 shows differences of only 18 pounds and 0.08 pound between
the average initial weights and the average rates of gain, respectively,
of the heifer and steer calves. However, figure 22 shows that the
heifers consistently preduced higher grading carcasses than the steers
at equal final weights. The maximum difference was only about
one-half grade, hut there was a distinct difference in carcass grade
throughout the range of from slightly less than 600 pounds to slightly
~ more than 900 pounds of final weight. Assuming a slight smoothing
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of the curve for hetfers, it is found that they produced Choice car-
casses at final weights 1n excess of about 750 pounds, whereas the
compuarable steer calves produced (hoice carcasses at weights exceed-
ing 820 pounds. A difference between sexcs of about 70 pounds
in final weight is indicated by these results.

With. respect to the Good feeders, table 6 shows that there was a
difference of only 19 pounds between the average initial weights and
of 0.05 pound between the average rates of gain of the heifer and steer
calves. However, figure 22 shows approximately the same general
difference between the carcass grades of the sexes as shown Bl)y the
Chowce calves, Up to a final weight of approximately 690 pounds,
the difference wus somewhat greater than any appearing between the
calves of Choice grade. These Good heifers produced Choice car-
casses af final weights in excess of about 835 pounds and the steers
at weights exceeding 900 pounds. a difference of about 85 pounds.
(Freater differences in final weight tended to occur at the lower levels
of carcass grade.

RELATIONSHIPS SHOWN BY CORRELATION STUDY

A somewhat extensive correlation study was made of the production
factors, the grades, and selected grade factors or characteristics of
the 2,073 cottle and their respective carcasses. The grade factors in-
cluded in this study and their definitions are as follows:

Widtk of feeder body—JIndged at the shoulder, back, hips. rump, and thighs.
Width at buck nnd shoulder wus observed at i point on the side a few inches
below the back line.

epth of teeder body—From the top or baek line te uander line,

Thickness of finish, or coternal fat, of feeder—Judged in the live animal by
the covering of the back, ribs, toin, pinbones, and rump, and by fullness of
fiank, thighs, and twist and cod.

Refincment of feeder—Yven, smooth features of the fuce, top of head, und
neck, and smoothness of shoulder, size of head aund burns (if present), joints,
and hone,

Rhape of feeder hewd—Determined by the relation hobween its length and
width.

Phickness of fHesh of curcass—Thickness of both fut and lean,

Unifarmity of widih of vdreess—Widlh of curcass eorresponds to depth of
live animal. Uniformify refers to the relative depths at the chuck and brisket,
loin and flank, aod romp and round.

Thickness of erternal fut of carcuss—Ohserved where the forequarters and
hindguarters nre separnfod in “sibbing-down” the cureonss.

Marbling of lean—Oceurrence of fat particles in the muosele or lenn ment.
Obgerved at the cur surface of the Inrpe back or rih exe wnsele when the earceass
was “ribbed-down™ nr guartered.

Pirmuess of Fean.—Hesistiaee of the Ivan meat to pressure of the fingers after
thorough chilling of the mueat and when examined at a cooler temperature of
32° to 38° F.

Color of Tean—Judged by examination of the Inrge back or eve musele about
30 minutes afler the enrvass was ribbod-down.

Cofor of ful—Judged by exumimtion of the extermal covering of fat,

Firptueys uf foi—Ulesizstanee of the chilled external fat te pressare of the
finpers when examined nt o ecooler temporature of 32° to 38° F.

The reader 1s reminded that the cattle used in this study were a
markedly variable group.  Grades of feeders ranged from high Faney
to average Infevior.  Tnitial weights runged from 150 to 1,270 pounds;
final weights from 430 (o 1,380 pounds. Total gains during the ex-
perimental feeding periods ranged from 50 te 710 pounds, und rate
of gain from 04 to 2.9 pounds per day. The range of slaughter-cat-
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tle grade was from average Prime to average Cutter, carcuss grade
from low Prime to average Cutter. In view of the large number of
individuals included in the study and the variability in age, sex,
breeding, und ration, as previously shown, in addition to the varia-
bility here indicated, a high degree of relationship found between any
two factors would seem to be particularly significant.

‘Table 7 shows the coefficients of correlation representing the rela-
tionships among 210 different pairs of factors. Detailed consideration
is given only to relationships which are of general interest. Those of
less greneral interest and significance are discussed briefly or not at all.

The relationship between initial weight and final weight of these
cattle was high (+0.85). Such a result would normally be expected.
However, imtial weight did not have a highly significant relation-
ship with any of the other factors involved in the study. Attention
is directed to the relationship represented by the coefficient, —0.35,
between initial weight and carcass grade. This negative relation-
ship may be somewhat surprising in view of the direct relationship
shown between these two factors in the steer culves, yearling steers,
and 2-year-old steers. The reason for the difference, it is believed,
is that the older, heavier feeders, were, in general, fed a shorter period
and were not so highly finished as the younger, lighter weight cattle.
There were two opposing influences invelved in the relationship
between initial weight and carcass grade, and the one just mentioned
appears to have more than counterbalanced the other, resulting in
the negative correlation.

Length of feeding period showed correlations with slaughter-
cattle and carcass grades of only +049 and +0.48, respectively.
However, slaughter-cattle grade and carcass grade were closely re-
lated to each other as shown Dby the correlation coefficient, +0.86,
supplemented by figure 23.

Figure 23 1llustrates the relationship between slaughter-unimal und
beef-carcass grades of the individual eattle used in the tests. It
shows the distribution of animals by thirds of grades. The figures
between the two solid diagonal lines show the number of animals
that were graded in the same third of a grade in the carcass as they
had been graded alive. The two lines of figures at the right of the
center line of perfect correlation show the number of carcasses that
were graded one-third and two-thirds of a grade, respectively, ubove
the slaughter grade. The two lines at the left of this center line
represent the number of carcasses that were giuded one-third and
two-thirds of a grade, respectively, below the slanghter grade. Al-
though some of the carcasses were graded at the low third of the

ade when the live animal had been graded at the high third of
the grade, more than three-fourths of the carcasses were graded the
same or within one-third of a grade of the live animal. To be
more specific, it was found that 692, or 33 percent, had been graded
in the same third of a grade and 969, or 47 percent, were graded
within one-third of a grade as curcasses as they previously had been
graded as live animals. There were 339 cattle, or 16 percent of the
total, that were graded two-thirds of 4 grade either higher or lower
than their respective carcasses. OF the animals that were not graded
in the same third of a grade in the carcass as they were graded alive,
39 per cent were graded lower and 27 percent were graded higher than
they were gradeﬁ on foot. Further evidence is tﬁus turnished that
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the reader may safely consider the results on carcass grade in the
foregoing sections of the bulletin as indicative of slaughter-cattle
grade. In other words, the various relationships found will be useful
to the cattleman as well as to the man who is more dirvectly concerned
with the dressed carcass and meat.

RATE OF GAIN AND TOTAL GAIN IN RELATION TO GRADE AND GRADE FACTORS

Table T shows that feeder grade and five feeder-grade factors com-
monly considered, namely, width of body, depth of body, thickness
of finish, shape of head. and refinement, all had very low correla-
tion values with rate of @ain. This is an important finding because
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Figuus 23 —Distribution of slaughter-anitmal subgrades in relntion to distribntlon of beef-
eareasy subgrides for 2078 egtde,

feeder cattle grading high in these characteristics usually sell at a
premium at the markets. Of the six factors mentioned, shape of
head had the highest correlation value {+0.13) with rate of gain,
but even this value indicates little relationship. It appears Lhat
such value as these characteristics have for the cattleman in selecting
feeders lies in their significance as indices of factors other than rate
of gain,

’Ighe thickness of external fat of the careass and marbling of leun
of the rib eye muscle had the highest correlations with rate of gain,
The value in each instance was +0.38. With carcass grade the cor-
relation of rate of gain was slightly lower. It appears, therefore,
that rate of gain had enly a minor influence on carcass grade or on
any of the eight carcass characteristics considered in the study.
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Total gain during the feeding period had an important bearing on
sluughter-cattle and beef-carcass grades.

Six production factors included in the study may logically be con-
stdered at this point with respect to their correlations with carcass
grade. These are as follows: Feeder grade. +0.69; total gain dur-
mg feeding period, +0.66; duration of feeding period, +0.48; rate
of guin during feeding period. +0.37; initial weight, —0.35; and
final weight, +0.0006.

As shown Ly these correlation coeflicients, there was a much closer
association of feeder prade and total gain with carcass grade than of
the other four factors with carcass grade. In fact, one of the four,
final weight, closcly approached # zero correlation.  The influences of
feeder grade and total gain ure regarded as having leen approx-
imately equai in the average case. and both factors made relatively
important contribulions to caveass grade.

With the exception of the high cocflicient of corvelation (+0.85)
hetween final weight and initial weight, all the other coefficients in
which final weight was involved were low, some strikingly so.

INDICES GF FEEDER GRADE

Consideration was given to the value of the severnl feeder-cattle
characteristics as indices of feeder grade. The characteristics con-
sidered were width and depth of body, thickness of finish. shape of
Lead, and refinemient. These were involved in each case. along with
a number of other characteristics, in determining the total score rep-
resenting the grade of the feeder animal as a unit. In view of the
fact that all these five factors contributed to, or had a part in each
instance in determining, feeder grade, one would expect at least a
moderately high corvelation between each of them and the grade of
the feeder uas a unit. This proved o be the case, four of them
exceading 0.90. Of the five factors, width of body was found to
be the best index of feeder grade, with the corveiation coeflicient of
+0.96G, and thickness of finish the second best.

Table 7 shows further that high degrees of relationship existed
among these five feeder-grade characteristics. This would be expected
in view of the close ascocintion of all of them with feeder grade,
Wide feeders, for example, had a marked tendency to be deep and
also to curry 8 moderately thick finish, It s aiso shown that as an
indieation of the subeoquent grade of the slaughter animal or enreass
the width of feeder body. In the average case, was as reliable ag the
grade of the feeder animal determined by taking all its characteristics
inte consideration,

RELATIONS AMONG CARCASS CHARACTERISTICS AND CARCASS GRRADE

As a final step in the coisideration of corvelation values it seems
approprinte to discuss the relationships between careass grade and
cerinin carcass characteristios thal contributed to it and also to the
associations among a few of the earcass characteristios themselves,
One is impressed with the importance of thickness of external Yut and
thickness of flesh as indices ot careass grade, the correlation co-
efficients in both instances being +0.95.

Murbling of lean, firmness of fat and of Tean, and color of fat and
of lean were the other carcass attributes considered in relation to
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carcass grade. All showed a rather high degree of relationship, the
lowest correlation coefficient being +0.81.

The close association of one carcass characteristic with another is
noted in several instances. Since they have a common close relation
to carcass grade, it is a mathematical necessity that thickness of ex-
ternal fat and of flesh and uniformity of width of carcass be closely
related to one another. The coefficients for these and other relation-
ships sufficiently close to be worthy of special mention are as follows:
Thickness of flesh with uniformity of widith N +0.
Thickness of external fat with thickness of flegh
Thickness of external fat with mniformity of width____ .

Thickness of external fat with marbling of lonn
Thickness of flesh with marbiing of lean
Thickness of external fat with fivmness of fay
Uniformity of width with marbling of lean
Firmness of lenn with firmness of fat
Thickness of flesh with firmness of fat
Marbiing of lean with color of lean

As shown preview.ly, in grading thickness of flesh the grading
commiftee consicered all flesh, both fat and lean. Thus thickness of
cxternal fat was considered alone and also as a factor included in
thickness of flesh. The high correlation between thickness of flesh
and of external fat is partially explained by this fact. However, the
former is regarded essentialiy as an inherent characteristic, so far
" a8 thickness of museling is concerned, and the Jatter as one dependent
largely on total gain during the fattening period. In addition to the
reason given for the high degree of relationship, more extensive
feeding of concentrates and greater length of feeding period were
employed in many instances with the more heavily muscled cattle,
thus tuking advantage of their possibilities for finishing as high-
grade beef animals,

There was wlso a close relution between thickness of external fat
and marbling of lean. Marbling, althongh not definitely proved so
under experimental conditions, 1s rather commonly regarded as an
index of the degree of tenderness which will be found in the cooked
meat. As a factor of quality it receives a great deal of considera-
tion in commercial channels and te an inereasing extent among
housewives and buyers for hotels. restaurants, and other public
eating places. Marbling is normally judged first by inspection of
the rib eye after the forequarter and hindquarter ave cut apart.
However, it is often desirable to have knowledge about the marbling
before the careass is quartered or vibbed-down, Of the churacter-
istics considered in this study, thickness of external fat was most
highly correlated (+0.88) with marbling. It appears. therefore,
that this characteristic would be useful in predieting the degree of
marbling in cases when it 15 not practical to rib-down the carcasses.

Thickness of flesh and uniformity of width of carcass were also
rather highly correlated with marbling. From these results it ap-
pears that a beef careass with a very thick covering of external fat,
very thick flesh, and very uniform width may be expected in a great
majority of cases to show ubnndant and extensive marbling.

Firmness of lean was another factor rather highly correlated with
firmness of fat, and the latter was closely related to thickness of ex-
ternal fat. The importance of thickmess of external fat is again
indicated.
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The association betwen marbling and color of lean also deserves
attention. Although it is believed that marbling does not necessarily
bear any direct relation to the color of the lean tissue itself, these
results indicate that abundant fat extensively distributed through the
lean does tend to male the latter appear brighter red.

SUMMARY AND CONCLUSIONS

In this study 2,073 cattle were used, varying greatly in age, breed-
ing, grade, rations fed, gains, and other fauctors. There were rela-
tively lurge numbers of steer ealves, yearling and 2-year-old steers,
and heifer calves. DBecause of the marked vuriations among the
animals, it is believed that they arc a good representation of com-
mercial beef cattle.

Results obtained in the study of the steer calves are as follows:
With Fancy and Choice feeder stoer ¢alves, high initial weight (400
pounds or more) within the grade contributed to higher curcass grade
when total gains during the fatteming period were equal. Heavy-
weight Gead feeders tended to produce higher prading carcusses than
lightweight feeders after gaining about 400 pounds in the feed lot.

With all grades studied except Faney. slightly higher grading
cavcasses were associated with more rapid gaing in the feed lot when
equal total gains were made,

The heavy, faster gaining feeders of Choice grade, as an example,
produced distinetly higher grading carcasses than the light, slower
gaining cattle. when total mains were cqual.

The higher the grade. amonyg the heavy feeders, the greater was
the feed-lot gain required to produce a carcass grade corresponding
to the feeder grade. Greater gain was required by lower grade than
by higher grade feeders to produce carcasses of equal grade.

The range in carcass grade for the several grades of feeders at
any given point of gain was rather nurrow. owing largely to greater
decline in grade, from feeder to carcass, by the higher grading feed-
ers at the stages of small gains. '

Fancy feeders indicated a distinet ability to produce Prime car-
casses, but refatively Iarge guins would lhave been required to pro-
duce that result.  Choice and Good feeders showed a marked tend-
ency to produce carcasses no higher than Choice, regardless of gains
made,

The lightweight steer ealves of the several grades showed earcass
grades of striking imilarity until about 450 pounds of gain was
made. _

Neither Faney nor Cheice feeders when fed to equal final weights
showed a difference in carcass grade associated with a difference in
initial weight. Of the two weight proups of Good feeders. the
lighter cattle that made the greater gain produced the higher grad-
ing careasses. At final weights exceeding zbout 800 pournds the Qif-
ferences did net appear sigmificant.

Studies in which the yearling steers were involved yielded the
following results:

Both higher initial weight and more rapid gains, within the feeder
grade, resulted, in general, in slightly higher careass grade, when
total gains were equal. The influence of more rapid gains was shown
especially in the Good and Medium feeders.
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Among yearling steers with initial weights of 650 pounds or more
the Choice, Good, and Medium feeders produced Choice, Good, and
Medium carcasses after gaining approximately 390, 285, and some-
what less than 175 pounds, 1'eslpectively. The feeders with initial
weights of less than 650 pounds required approximately the samec
ga.in in each instance as the heavy cattle to maintain grade from

eeder to carcass.

The heavy Choice feeders graded average Good us carcasses after
gaining about 250 pounds and Good feeders did likewise after (gla'm-
Ing approximutely 350 pounds. The midpoint of the Good grade in
careass was reached by the lightweight Choice and Good feeders
after gains of about 300 pounds and slightly less than 400 pounds,
respectively. ,

igh-grade feeders with small total gain declined more in grade,
feeder to carcass, than low-grade feeders. A rather narrow range
in careass grade resulted for the several grades of feeders at any
given point of gain. It appeared that even high-grading feeder
yearling steers must be fed for at least moderately large gains to pro-
duce high-grading carcasses.

The Iightweight feeders of Choice, Good, and Medium grades pro-
duced, in general, higher grading carcasses than the heavyweight
feeders at equal final weights. The greater gain made by the lighter
weight feeders in each grade more than counterbalanced the influ-
ence of the higher initial weight of the other group, under the condi-
tion of equal final weight.

Choice 2-year-old feeder steers weighing 850 pounds or more pro-
duced, in general, carcasses grading distinetly higher than the light-
welght feeders, with equal feed-lot gains. With the Good and Me-
dinm feeders differences in initial weight did not appear to influ-
ence carcass grade.

Differences in rate of pain among the 2-year-old steers showed
little, if any, relation to careass grade.

The heavy Choice feeders produced Choice carcusses after gain-
" ing about 290 pounds. Good feeders required about the same total
gain to grade Good in the earcass, The Good and Medium feeders
produced carcasses of practically the same grade after gaining about
375 pounds. ) '

The results indicate that about 400 pounds of gain would have
been required in the average case by the lightweight Choice feeder
steers to produce Choice careasses. Good feeders made Good car-
casses, with a gain of about 320 pounds. As with the heavyweight
caftle, the Good and Medium feeders produced Good carcasses after
gaining 350 to 400 pounds. Curcass grade did not vary greatly
among the several grades of feeders, especially in the lightweight
class, at points of equal pains.

A difference of 223 pounds in initial weight did not appear to
affect careass grade at equal final weights, in the case of Choice feed-
ers. The data, however, were limited and not entirely conclusive.
The lightweight group of both Good and Medinm feeders produced
higher-grading carcasses. Total gain during the feeding period, in
these two grades, was more important than higher initial weight,
when final weight was constant.

In the three steer groups there was a general tendency, indicated
most clearly by the Choice grade, for the older steers of a given
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teeder grade to produce higher grading carcasses than the younger
steers, when fotal gains were equal. An explanation of this ten-
dency 1s that with the older animals a larger propertion of the fain
is fat or finish which, in meut animals, contributes so greatly to car-
cass grade. A variation in age of other grades of feeders, however,
did not appear fo exert an important influence on carcass grade
when total gning id not vary.

Among heifer calves a difference in initial weight within the
feeder grade did not influence carcass grade when total gaing were
equal. A difference in rate of gain within the feeder grade did not
materially influence carcass grade.

In general, u small but hstinet difference appesred between the
careass grades of Choice and Good heifer feeders when equal oaing
were made.  Wilh gains in excess of about 475 pounds, earcass grade
tended to increase more slowly than below that point.

Choice and Good feeder heifer calves produced Choice carcasses
after gains of approximately 380 and 430 pounds. Good fecders
produced Good careasses after a gain of about 260 pounds.

At equal final weights higher grading earcasses were produced, in
general. by the heiler calves in the lower mitial-weight group than
1n the higher initial-weight group. The differonce was more marked
with Goeod than with Choice feeders.

Heifer calves of Choice feeder grade produced slightly higher
grading carcasses than similar steers at equal final weights. The
heifers produced Choice carcasses at weights exceeding about 750
pounds, the steers about 820 pounds.

Good heifer and steer calves showed approximately the sume dif-
ferences in carcass grade as the Choice calves, hut up to about 690
pounds of weight the difference was somewhat greater than any
appearing belween those of Choice feeder grade. Choice carcasses
were produced by Good heifers wnd steers at weights exceeding about
835 and 900 pounds, respectively.

In the correlation study. in” which all the cattle were included,
the relation hetween duration of feeding period and careass grade was
represented by the correlation coefficient of + 048,

Width and depth of body, thickness ot finish, shape of head, refine-
ment of feeder. and feeder-cattle prade were not reliable indices of the
refative yates at which the animals gained in the feed lot.

Rate of gain did nol have an important bearing on carcass grade
among the 2013 cattle. 15 shown by the correlation coefficient + 0.37.
Of the eight carcass characteristios considered, marbling of lean and
thickness of external fut had the highest correlations (+0.38) with
rate of gain.

Feeder-cattle grade and total gain had important influences on car-
rags grade.  These influences were approximately equal in the aver-
age cuse.

Width and depth of body, thickness of finish, and shape of head of
feeder were closely related to feeder grade, the correlation coeficient
in all instances exceeding +0.90.

Width of feeder body was the best index of feeder grade nnd refine-
ment of fecder the least valuable.  Also, width of feeder body, as an
indication of the subsequent grade of the slasighter animal or careass,
was as reliable in the average case as the grade of the feeder animal
a8 & unit.
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Thickness of external fat and thickness of flesh of carcass were
very closely related to carcass grade.

Thickness of external faf, fhickness of flesh, and uniformity of
width of carcass were closely related to one another.

Thickness of external fat was the characteristic most highly corre-
lated with marbling. Thickness of flesh and uniformity of width
of carcass also showed rather close relationship to marbling. 1t ap-
pears that when there is very thick external fat and flesh and very
uniform width. abundant and extensive murbling may be expected
in a great majority of cases.

Firmness of lean was rather closely reluted te firmness of fat and
the latter to thickness of external fat. In the case of marbling and
color of Jean the correlalion coefficient was +0.82 indicating that
abundant and cextensive marbling tended to make the lean appear
brighter ved. .
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